Experimental details
The unit cell parameters were obtained from least-square refinement or 35 reflections taken from powder patterns (Guinier Huber G670 camera, CuK«i radiation, Λ = 1.54056 Ä) using germanium (a = 5.657906 Ä) as internal standard. Table 2 . Atomic coordinates and displacement parameters (in A 2 ).
Discussion
Europium digallide was initially found to have the hexagonal structure of the AIB2 type [1, 2] . Further investigations showed the orthorhombic structure of the KHg2 type [3, 4] . The phase with the crystal structure of the AIB2 type was explained either to be a high-temperature modification [3] or to be stabilized by impurities [4] , The present investigation confirmed the orthorhombic crystal structure of the KHg2 type reported earlier from X-ray powder data [3, 4] . Our investigations showed that the phase with the KHg2 atomic arrangement is formed only at stoichiometric ratio of the components (1:2). Slight deviations from the ideal composition (Eu28-3oGa72-7o) lead to the formation of the phase with AIB2 structure [5] . The four-bonded gallium atoms in the crystal structure of EuGa2 form slightlv puckered hexagonal nets with Ga-Ga distances of 2.653(1) A and 2.6921(6) A. The distance between the nets is slightly longer 2.811(1) A. The europium atoms have coordination number 16 with 12 Ga and 4 Eu neighbors. The Eu-Ga distances cover a narrow range of 3.1474(6) Ä -3.4547(6) Ä. Rare earth digallides adopt predominately the AIB2 type of structure at ambient conditions [6] . Beside the reported phase, only TmGa2 and LuGa2 crystallize with KHg2 type [7] . As unique representative of this series, YbGa2 adopts the hexagonal Caln2 structure type at ambient conditions [1, 8] . 
Source of material
Starting materials for the preparation (total sample mass 1 g) were ingots of europium (Hunan Institute of Rare Earth Metal Materials, 99.9 %), gallium lumps (Chempur, 99.999 %) and iridium foil (Lamprecht, 99.9 %). Europium was redistilled in vacuum before using. The elemental components were mixed in stoichiometric ratio and sealed into a tantalum tube under an argon pressure of about 800 mbar. The tantalum tube was subsequently closed in a silica ampule to prevent oxidation of tantalum at high temperatures. The synthesis was performed by slow heating of the reaction mixture to 900 °C, annealing for 48 h, lowering the temperature (2 K/h) to 600 °C, annealing for 2 weeks and quenching in cold water. A platelet-like single crystal was mechanically extracted from annealed sample with stoichiometric composition.
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Experimental details
Lattice parameters were obtained by least-squares fitting of 29 reflections extracted from X-ray powder diffraction Guinier data using CoKai radiation (A = 1.788965 Λ) and LaBe as the internal standard (a = 4.15692 A).
Discussion
The crystal structure of Eu2Ga3& adopts Mg2Cu3Si type [6, 7] . Similar close Eu-Eu contacts also were observed in the isotypic europium iodides EuIn1.28Pdo.72 and EuIn1.44Pto.56 [8] . The gallium and iridium species form rows of face-and corner-sharing tetrahedra along the c axis. The distances within these tetrahedra of d(h-Ga) = 2.676(2) Ä and d(Ga-Ga) = 2.707(4) Ä are considerably shorter as Ga-Ga interactions between the chains of 2.972(4) Ä, so that we suggest an one-dimensional character of [IrGa] polyanion in the Eu2Ga3lr structure, contrary to the usual interpretation of the Laves phases. In the early work [9] , it was shown that, additionally to the size effect in the Laves phases, a low valence electron concentration (VEC) stabilizes the formation of the alloys with cubic MgCu2 (C15) structure [10] , the alloys with the high electron concentration crystallize with the hexagonal MgZn2 atomic arrangement (C14). This agrees very well for the pseudobinary EuIr2-EuGa2 system. Whereas the binary Eulr2 compound ( [11] , low VEC) adopts the MgCu2 structure, Eu2Ga3lr (higher VEC) crystallizes in the hexagonal C14 type. At the temperatures 90 Κ < Γ < 400 K, the susceptibility (μο(Η) = 1 Τ) follows a Curie-Weiss law with an effective magnetic moment /left = 8.18 /iß/Eu-atom and θρ = +3.6(1) Κ. The effective moment indicates that Eu is in the S7/2 ground state of the 4 f configuration (Eu 2+ ). Electrical resistivity data indicate metallic conduction in Eu2Ga3lr withp (300 K) approx. 150μΩ cm andpo approx. 50 μΩ cm. The 4f configuration of europium is confirmed by Eu-Lm X-ray absorption spectroscopy, showing only one maximum in the spectrum at the expected position of about 6980 eV. This value is by 8 eV smaller than observed for the standard EU2O3 with electronic configuration 4f 6 (Eu 3+ ). 
